The dopant loss in 5-10 keV As ion implantation for sub- Fig. 3 . Most part of pileup As is removed with oxide stripping by 0.5 Vo HF. Figure 4 shows the SIMS profiles after HF dipping for wafers implanted through a 5 nm screen oxide with a dose of 1x10ta cm-2. The As peaks are A-1-6 reduced to Z-4xlAre cm-3 after oxide stripping regardless implantation energy. The pileup ratio yp as defined by the ratio of As loss by pileup after annealing to the amount of irnplanted As in Si is larger than 48 Vo and increases as the implantation energy becomes lower (Fig. 5) The energy lowering to make junction shallower results in the severe dopant loss as described above. Low energy As implantation for sub-0.1 pm MOSFETS can be optimi zed by trade-off between the sheet resistance R, and the junction depth X1. Figure 8 shows the relation between R, and { under various energy and dose conditions. At a dose oi 1x10tu cm-2, R, steeply increases as energy is lowered to 5 keV(the top dash line in the figure) because of the enhanced dopant loss. However, by compensating the dopant loss with increasing the ion dose, R, can be reduced down to 0.8 kfUsq. even at 5 keV. The difference in { due to increasing ion dose from 1x101a to 1x10t5 cm-t is 10 nm for 5 keV. Thus, low R, and shallow { can be simultaneously obtained by selecting a high dose for low energy As implantation.
junction depth reduction. By optimizing the screen oxide thickness, the implantation energy and the ion dose, both low sheet resistance and ultra shallow junction depth have been simultaneously achieved.
L.Introduction
For MOSFET scaling ion implantation energy should be lowered to form shallower source and drain (SlD) junctions.
Successful fabrication of sub-0.1 pm MOSFETs using low energy (2-5 kev) As implantation has been reported [1] [2] , while the details of low energy As implantation have not been discussed in terms of the profile, junction depth and sheet resistance. In a previous paper we have reported drastic increase in the sheet resistance due to As ion energy reduction down to 5 keV [3] . This paper describes the origin of the sheet resistance increase in 5-10 keV As ion implantation based on dopant loss mechanisms.
2. Experimental Figure I shows the schematic process flow of junction formation and evaluation. Arsenic ions *ere implanted into p-type Si(100) subsffates with or without a 2.5-5 nm screen oxide at a dose of lx10ta-lx10'5cm'2. Furnace annealing(FA) was performed at 850 oC in N2 for 30 min. The energy lowering to make junction shallower results in the severe dopant loss as described above. Low energy As implantation for sub-0.1 pm MOSFETS can be optimi zed by trade-off between the sheet resistance R, and the junction depth X1. Figure 8 shows 
